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(54) EXTRACT CONTAINING CAROTENOID HAVING ANTIOXID ATIO N ACTIVITY, 
ANTIOXIDANT, AND COLORANT 

(57)Abstract: 

PURPOSE: To provide an excellent antioxidation activity 
by extracting bacteria, belonging to the genus 
Rhodobacter which can produce at least one of a new 
carotenoid 1, lycopene, rhodopine, 'and 
dehydrorhodopine represented by particular formulae, 
with an org. solvent. 

CONSTITUTION: After cultivation in a predetermined 
medium, carotenoid producing bacteria, having an 
antioxidation activity, belonging to the genus 
Rhodobacter is extracted with an org. solvent, such as 
ethanol, acetone, or ethyl acetate, and the extract is 
concentrated under reduced pressure to give an extract 
having a red or purple color. The extract is then 
chromatographed on silica gel, and purple or red 
fractions are eluted with diethyl ether/n-hexane having 
concentrations of 40%, 5%, 30%, and 50%. The fractions 
thus eluted are purified by liq. chromatography using 20% 
dichloromethane/acetonitrile and concentrated under 
reduced pressure to give a new carotenoid 1 

represented by the formula I, lycopene represented by the formula II, rhodopine represented 
the formula III, and dehydrorhodopine represented by the formula IV. 
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1. This document has teen "translated by computer. So the translation may not reflect the original 
precisely. . , r _. 
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3.1n the drawings, any words aire hot translated. 
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CLAIMS ' ' 



[Claim(s)] 

[Claim 1] Formula [** 1] 

CHO 




[Formula 2] 




The anti-oxidant which comes to extract the bacteria belonging to the RODOBAKUTA group 
which produces one or more of the new carotinoid 1 (** 1) which comes out and has the 
antioxidation activity expressed, the lycopene (** 2), Lodopin (** 3), and DEHIDORO Lodopin (** 
4) with an organic solvent. 

[Claim 2] The carotinoid content extract with the antioxidation activity which comes to contain 
the new carotinoid 1 characterized by extracting the bacteria belonging to a RODOBAKUTA 
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group according to claim 1 using an organic solvent. 

[Claim 3] The new carotinoid 1 with the antioxidation activity which comes to extract the 
bacteria belonging to a RODOBAKUTA group according to claim 1 using an organic solvent. 
[Claim 4] Lycopene with the antioxidation activity which comes to extract the bacteria belonging 
to a RODOBAKUTA group according to claim 1 using an organic solvent. 

[Claim 5] Lodopin with the antioxidation activity which comes to extract the bacteria belonging 
to a RODOBAKUTA group according to claim 1 using an organic solvent. 

[Claim 6] DEHIDORO Lodopin with the antioxidation activity which comes to extract the bacteria 
belonging to a RODOBAKUTA group according to claim 1 using an organic solvent. 
[Claim 7] The anti-oxidant which makes an active principle a carotinoid content extract 
according to claim 2. 

[Claim 8] The anti-oxidant which makes an active principle the new carotinoid 1 according to 
claim 3. 

[Claim 9] The anti-oxidant which makes the lycopene according to claim 4 an active principle. 
[Claim 10] The anti-oxidant which makes Lodopin according to claim 5 an active principle. 
[Claim 11] The anti-oxidant which makes an active principle DEHIDORO Lodopin according to 
claim 6. 

[Claim 12] The coloring agent which consists of a carotinoid content extract with antioxidation 
activity according to claim 2. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the carotinoid (henceforth the new carotinoid 1) 
which is extracted from a carotinoid content extract and this carotinoid content extract with the 
antioxidation activity acquired from bacteria and which is expressed with ** 1, the lycopene, 
Lodopin, and DEHIDORO Lodopin. Since the new carotinoid 1, the lycopene, Lodopin, and 
DEHIDORO Lodopin have the outstanding antioxidation operation in a carotinoid content extract 
list with the antioxidation activity concerning this invention, they can be used for it as an anti- 
oxidant. Furthermore, since these extracts present a vivid red-purplish red color, they can be 
used as a coloring agent. Therefore, this invention can be widely used for each field, such as 
food, drugs, and cosmetics. 
[0002] 

[Description of the Prior Art] Conventionally, marketing is presented with many antioxidants in 
order to prevent oxidation of food, drugs, cosmetics, or fats and oils. For example, a problem 
produces burylhydroxyanisole (BHA) and synthetic anti-oxidants, such as butyl hydroxy! toluene 
(BHT), from the field of the safety in the case of an activity, the rejection to a consumer's 
synthetic anti-oxidant is strong, and the ^actual condition is that the amount used is also 
decreasing. 



file://F:¥JP-A-H08-239658.htm 



2007/12/27 



JP-A-H08-239658 



4/1 1 s<— v 



[0003] And the peroxide generated by active oxygen in the living body becomes causes, such as 
aging of a cell, inflammation, and a ** gun. Therefore, the antioxidant of the natural origin with 
high safety is dramatically expected as matter which supports an antioxidation-defense 
mechanism in the living body in technical fields, such as drugs besides food especially health 
food, or protective foods, and cosmetics. 

[0004] However, as for the anti-oxidant of the natural origin, the ascorbic acid, the tocopherol, 
etc. are used. In order to use the anti-oxidant of such the natural origin for food, drugs, 
cosmetics, etc. suitably, it is important to utilize on the conditions which find out the natural 
anti-oxidant with which properties differed, and demonstrate each description. 
[0005] Moreover, as everyone knows, since safety is demanded, the need of the coloring agent 
of the natural origin with high safety is increasing especially the coloring agent used for food, 
cosmetics, etc. 

[0006] Conventionally, various technical means to obtain the useful matter using a 
photosynthetic bacterium are proposed. For example, to JP,52-7079,B, namely, the 
Rhodopseudomonas (Rhodopseudomonas) group, The technique of obtaining the antiviral activity 
matter from a RODOSUPIRIUMU (Rhodospirillum) group and the Chromatium (Chromatium) 
group is indicated. Moreover, in JP,47-7954,B, it is Rhodopseudomonas. The technique of 
obtaining ubiquinone 50 from a KAPUSURATASU (Rhodopseu-domonas capsulatus: 
Fermentation Research Institute mycoparasite No. 879) biomass The technique of obtaining 
ubiquinone Q10 from this biomass is indicated by JP, 56-34278, B. 
[0007] 

[Problem(s) to be Solved by the Invention] Although the need^to a coloring agent is high in the 
anti-oxidant list of the natural origin with high safety in each field of food, drugs, and cosmetics 
as aforementioned, there are current and a trouble of being hard to construct the various 
formulas in the activity, by restricting dramatically the class of anti-oxidant of the natural origin 
currently used. 

[0008] Moreover, there are many classes of coloring agent of the natural origin with high current 
and safety currently used, if it compares with the case of the above-mentioned anti-oxidant, but 
in order to maike the color which is still rich in various change appear, they have the problem 
that there is a limitation. 

[0009] In view of many above-mentioned troubles, a large quantity is carried out and, as for this 
invention, a new coloring agent offers the technical means which can be stabilized and supplied a 
technical technical problem at the new anti-oxidant list of the natural origin with high safety. In 
order to attain the above-mentioned technical problem, as a result of repeating systematic 
research and an experiment for many microorganisms and vegetation, this invention person etc. 
acquired the new knowledge which should be ** carried out of producing a carotinoid with the 
antioxidation activity excellent in the bacteria belonging to a RODOBAKUTA group, and 
completed this invention. 
[0010] 

[Means for Solving the Problem] This invention as follows can attain said technical technical 
problem. 

[001 1] namely, — this invention — RODOBAKUTA — a group — belonging — the antioxidation 

— activity — having — a carotinoid — production — a bacillus — from — an organic solvent - 

— using — having extracted — the antioxidation — activity — having — a carotinoid — content 

— an extract — RODOBAKUTA — a group — belonging — the antioxidation — activity — . 
having — a carotinoid — production — a bacillus — from — an organic solvent — using — 
having extracted — the antioxidation — activity — having — a carotinoid — content — an 
extract — an extract — a source — ** — carrying out — an organic solvent — using — having 
extracted — new — a carotinoid — one — the lycopene — Lodopin — and — DEHIDORO — 
Lodopin — it is — . 

[0012] Moreover, this invention is an anti-oxidant which makes an active principle the above- 
mentioned carotinoid content extract, the new carotinoid 1, the lycopene, Lodopin, and 
DEHIDORO Lodopin. 

[0013] Moreover, this invention is a coloring agent which consists of a carotinoid content extract 
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with the above-mentioned antioxidation activity. 

[0014] Moreover, this invention cultivates a carotinoid production bacillus with the antioxidation 
activity belonging to a RODOBAKUTA group. The organic solvent chosen from a methanol, 
ethanol, ethyl acetate, or an acetone extracts this biomass. A carotinoid content extract with 
the antioxidation activity which consists of condensing this extract, A carotinoid production 
bacillus with the antioxidation activity belonging to a RODOBAKUTA group is cultivated. The 
organic solvent chosen from a methanol, ethanol, ethyl acetate, or an acetone extracts this 
biomass. The lycopene which consists of condensing this extract and condensing the red 
fraction which carries out fractionation of this concentrate with a silica gel chromatography, and 
is eluted in 5% diethylether and n-hexane, A carotinoid production bacillus with the antioxidation 
activity belonging to a RODOBAKUTA group is cultivated. The organic solvent chosen from a 
methanol, ethanol, ethyl acetate, or an acetone extracts this biomass. Lodopin which consists of 
condensing this extract and condensing the red fraction which carries out fractionation of this 
concentrate with a silica gel chromatography, and is eluted in 30% diethylether and n-hexane, A 
carotinoid production bacillus with the antioxidation activity belonging to a RODOBAKUTA group 
is cultivated. The organic solvent chosen from a methanol, ethanol, ethyl acetate, or an acetone 
extracts this biomass. A carotinoid production bacillus with the antioxidation activity belonging to 
the new carotinoid 1 and RODOBAKUTA group which consist of condensing this extract and 
condensing the purple fraction which carries out fractionation of this concentrate with a silica 
gel chromatography, and is eluted in 40% diethylether and n-hexane is cultivated. The organic 
solvent chosen from a methanol, ethanol, ethyl acetate, or an acetone extracts this biomass. It is 
DEHIDORO Lodopin which consists of condensing this extract and condensing the red fraction 
which carries out fractionation of this concentrate with a silica gel chromatography, and is eluted 
in 50% diethylether and n-hexane. 

[0015] The example of a carotinoid production bacillus with the antioxidation activity belonging 
to the RODOBAKUTA group in each above-mentioned invention is RODOBAKUTA. It is 
KAPUSHURATASU (Rhodobacter cupsulatus:ATCC1 1 1 66). 

[0016] Next, the configuration of this invention is explained in more detail. The carotinoid 
production bacillus with the antioxidation activity belonging to the RODOBAKUTA group used in 
this invention can perform mass culture easily by well-known cultivation (for example, the above 
refer to JP,47-7954,B). For example, YPS culture medium If it cultivates under an optical 
exposure for 30 degrees C and about 48 hours using [the culture medium (pH7.4) which consists 
of 2 0.03% of CaCI(s), and water 0.3% of yeast extracts, poly peptone 0.3%, and MgS04.7H20 
0.05%], the bacteria of a large quantity can be cultivated easily. What is necessary is just to 
perform the harvest of the cultivated bacteria, and washing according to a conventional method. 
[0017] As an extracting solvent for obtaining a carotinoid content extract with antioxidation 
activity from a biomass, organic solvents, such as a methanol, ethanol, ethyl acetate, or an 
acetone, can be used. In addition, when a biomass is extracted with water, antioxidation activity 
is not accepted in a water extract fraction. 

[0018] The concentration and the fractionation means itself which hits obtaining the new 
carotinoid 1, the lycopene, Lodopin, and DEHIDORO Lodopin from the above-mentioned 
carotinoid content extract extracted from the biomass For example, although what is necessary 
is just to follow a conventional method using a column chromatography The new carotinoid 1 the 
purple FERA cushion eluted in 40% diethylether and n-hexane by the silica gel chromatography 
The lycopene, Lodopin, and DEHIDORO Lodopin are obtained by condensing the fraction of the 
red eluted in 5% diethylether and n-hexane, 30% diethylether and n-hexane, and 50% diethylether 
and n-hexane, respectively. 

[0019] The new carotinoid 1 An ultraviolet-visible-region absorption (UV-VIS) spectrum 
( drawing 1 ), An electron impact mass spectrum (EI-MS) ( drawing 2 ), With a hydrogen nuclear- 
magnetic-resonance spectrum (1 H-NMR) ( drawing 3 ) and a two-dimensional NMR spectrum 
( drawing 4 ) It is 13-cis- about the structure. - 1, 1-dimethoxy -3, 4.3\ 4'-tetradehydro -1,2, 
r, 2'-tetrahydro - It was decided that it would be a gamma and gamma-carotene-20-R [an 
IUPAC nomenclature]. 

[0020] The main physical-properties values of the new carotinoid 1 are shown below. UV-VIS 
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(ether) 331, 386,51 4nm. EI-MS m/z61 0.4438 ([M] C+42 H 58 03, for61 0.4433), 584, 479, 440, 386, 
73, 1 H-NMR delta 1.16 (12H, s) (CDCI3), 1.94 (6H, s), 2.02 (3H, s), 2.04 (3H, s), 2.06 (3H, s), 2.33 
(4 Hd, 7.5), 5.75 (15 1H, dt, 7.5), 5.76 (15 1H, dt, 7.5) 6.13 (2 Hd, 11), 6.17 (2 Hd, 15), 6.22 (1 Hd, 
11), 6.26 (1 Hd, 11), 6.35 (1H, dm, 11), 6.37 (2 Hd, 15), 6.42 (1 Hd, 15), 6.55 (1 Hd, 15.5), 6.67 (5 2 
H, dd, 15. 11), 6.82 (5 1 H, dd, 15. 11), 6.89 (1H, m), 7.09 (1H, m), 9.56 (1 Hd, 2) 
[0021] UV-VIS, EI-MS, and 1 H-NMR spectrum performed identification of the lycopene 
concerning this invention, Lodopin, and DEHIDORO Lodopin. 

[0022] The main physical-properties values of the lycopene, Lodopin, and DEHIDORO Lodopin 
are shown below. Lycopene UV-VIS (ether) 430, 469, and 499, EI-MS m/z 536 ([M] C40H +56), 
1H-NMR(CDCI3) delta — 1.62 (6 Hd, 2) and 1.69 (6H, s) — 1.82 (6H, s), 1.97 (12H, s), 2.12 (8 Hd, 
7.5), 5.12 (2H, m), 5.95 (2 Hd, 11), 6.18 (2 Hd, 11), 6.25 (4 Hd, 15), 6.35 (2 Hd, 15), 6.49 (15 4H, dd, 
11), 6.65 (2H, m) 

[0023] Lodopin UV-VIS (ether) 430, 469, and 499, EI-MS m/z554 ([M] +, C40H58O), 1 H-NMR 
(CDCI3) delta — 1.23 (6H, s) and 1.50 (4H, m) — 1.62 (3 Hd, 1.5), 1.69 (3H, s), 1.82 (3H, s), 1.96 
(12H, s), 2.12 (6H, m), 5.11 (1H, m). 5.95(1 Hd, 11), 6.04(1 Hd, 11), 6.18(1 Hd, 11), 6.23 (4H, m), 
6.25 (2 Hd, 15), 6.35 (2 Hd, 15), 6.49 (15 2H, dd, 1.1), 6.63 (2H. m) 

[0024] DEHIDORO Lodopin UV-VIS (ether) 453, 480, and 513, EI-MS m/z552 ([M] + C40H56O), 
1H-NMR(CDCI3) delta 1.23 (6H, s) 1.62 (3 Hd, 2), 1.69 (3H, s), 1.82 (3H, s), 1.93 (3H, s), 1.97 (9H, 
s), 1.98 (3H, s), 2.12 (2 Hd, 7.5), 2.31 (2 Hd, 7.5), 5.12 (1H, m), 5.75 (15 1H, dt, 7.5), 5.95 (1 Hd, 11), 
6.04(1 Hd, 11), 6.13 (1 Hd, 11), 6.18 (1 Hd, 11), 6.21 (1 Hd, 15), 6.23 (2H, m), 6.25 (1 Hd, 15), 6.35 
(1 Hd, 15.5), 6.38 (1 Hd, 15.5), 6.49 (5 2 H, dd, 15. 11), 6.60 (5 2 H, dd, 15, 11), 6.63 (2H, m) 
[0025] A carotinoid content extract with the antioxidation activity concerning this invention, the 
new carotinoid 1, the lycopene, Lodopin, and. DEHIDORO Lodopin can be used as an anti-oxidant 
according to the same activity gestait as the case where an ascorbic acid and a tocopherol are 
used. 

[0026] Moreover, the carotinoid content extract with the antioxidation activity concerning this 
invention can be used as a coloring agent according to the same activity gestait as the case 
where the coloring agents (for example, a paprika pigment, Carrots oil, etc.) of the natural origin 
are used, ■ ■ • 

[0027] The new carotinoid 1 with the antioxidation activity concerning this invention, the 
lycopene, Lodopin, and DEHIDORO Lodopin show an antioxidation operation stronger than beta 
carotene. 

[0028] Moreover, the carotinoid content extract with the antioxidation activity concerning this 
invention is presenting clear red - a purplish red color, and has tinting strength equivalent to the 
coloring agent of the natural origin. 
[0029] 

[Example] It will be as follows if an example explains the configuration of this invention, and an 
operation concretely. 

(Bacterial culture) By the YPS culture medium [0.3% of yeast extracts, poly peptone 0.3%, 
MgS04.7H20 0.05%, 2 0.03% of CaCI(s), pH7.4], under the optical exposure, after cultivating for 
48 hours, 9500 rpm, at-long-intervals alignment separation was carried out for 10 minutes, and 5 
degrees C of 30 degrees C of biomasses were collected. 

[0030] (Separation of an antioxidation active substance) RODOBAKUTA A room temperature 
extracts 60g of biomasses of KAPUSHURATASU twice by acetone 5000ml. After filtering an 
extract, vacuum concentration was carried out at 37 degrees C, and 10g of red crude extract 
was obtained. It drew to n-hexane with the with a diameter die length [ 30cm die length of 3cm ] 
silica gel column chromatography, and this extract extract was drawn an eluted part to the 
precision with the diethylether mixed solvent. After the high performance chromatography by the 
dichloromethane acetonitrile refined the red fraction eluted in 5% diethylether and n-hexane 20% 
by making an OKUTA dodecyl silane into a stationary phase, vacuum concentration was carried 
out at 37 degrees C, and 9mg of red matter was obtained. The red matter obtained here has 
been identified the lycopene from the analysis result of UV-VIS, EI-MS, and 1 H-NMR spectrum. 
After the high performance chromatography by the dichloromethane acetonitrile refined the red 
fraction eluted in 30% diethylether and n-hexane 20% by making an OKUTA dodecyl silane into a 
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stationary phase, vacuum concentration was carried out at 37 degrees C, and 20mg of red 
matter was obtained. The red matter obtained here has been identified Lodopin from the analysis 
result of UV-VIS, EI-MS, and 1 H-NMR spectrum. After the high performance chromatography 
by the dichloromethane acetonitrile refined the red fraction eluted in 40% diethylether and n- 
hexane 20% by making an OKUTA dodecyl silane into a stationary phase, vacuum concentration 
was carried out at 37 degrees C, and 5mg of purple matter was obtained. The red matter 
obtained here is 13-cis- at a new carotinoid about the analysis result of UV-VIS, EI-MS, and 1 
H-NMR spectrum to the structure. - They are 1, 1 -dimethoxy -3, 4.3', and 4-tetradehydro. - 
They are 1,2, T, and 2'-tetrahydro. - It was decided that it would be a gamma and gamma- 
carotene-20-R. After the high performance chromatography by the dichloromethane acetonitrile 
refined the red fraction eluted in the 50% diethylether .n-hexane 20% by making an OKUTA 
dodecyl silane into a stationary phase, vacuum concentration was carried out at 37 degrees C, 
and 20mg of red matter was obtained. The red matter obtained here has been identified 
DEHIDORO Lodopin from the analysis result of UV-VIS, EI-MS, and 1 H-NMR spectrum. 
[0031] (Assay of antioxidation activity) 

A. By lipophilicity azo compound AMVN:2 and 2'-azobis (2, 4-dimethylvaleronitrile) In 1ml of n- 
hexane-2-propanol (1:1) v/v solutions of the depressant action (peroxidation depressant action 
of lipid by lipid peroxy radical LOO-) 0.1 M methyl linoleate of the peroxidation reaction of the 
methyl linoleate guided, 100mM(s) 0.1ml of n-hexane solutions of AMVN is added, and it 
incubates under protection from light, obtaining with ** and carrying out at 37 degrees C, — 
with time, 10micro of this reaction solution I was taken, and the content of methyl linoleate 
hydroperoxide was measured with the high speed liquid chromatography (control plot). On the 
other hand, after adding the matter which authorizes antioxidative activity beforehand in the n- 
hexane-2-propanol (1:1) v/v solution of 0.1 M methyl linoleate and incubating for 5 minutes in it, 
AMVN was added, it incubated, the content of methyl linoleate hydroperoxide was similarly 
measured with the high speed liquid chromatography, and peroxidation depressant action was 
authorized as compared with the control plot. The depressant action of the peroxidation reaction 
in 700microM of the new carotinoid 1 , 1 75microM, 87microM, and 43microM (the last 
concentration of a specimen material [ in / in concentration / the above-mentioned system of 
reaction ]) was shown in ( drawing 5 ). The new carotinoid 1 controlled the peroxidation reaction 
on the concentration dependence target. Generation of a peroxide was not accepted in 700 
moremicroM. The depressant action of the new carotinoid 1, the lycopene, Lodopin, DEHIDORO 
Lodopin, and the above-mentioned peroxidation reaction of 1 50micro (the last concentration of a 
specimen material [ in / in concentration / the above-mentioned system of reaction ]) of each 
M of beta carotene was shown in ( drawing 6 ). The new carotinoid 1, the lycopene, Lodopin, and 
DEHIDORO Lodopin controlled this peroxidation reaction for all strongly. The peroxide generation 
ratios in each experimental plot which made 100% the control plot [ / in reaction initiation 60 
minutes ] are beta carotene (45%), the new carotinoid 1 (10%), the lycopene (10%), Lodopin (8%), 
and DEHIDORO Lodopin (9%), and are RODOBAKUTA. That the carotinoid obtained from 
KAPUSHURATASU has the antioxidation activity over a lipid peroxy radical four to 5 times 
compared with beta carotene became whether to be **. 

[0032] B. Depressant action of the peroxidation reaction of the methyl linoleate guided by the 
photochemical reaction of a methylene blue (peroxidation prevention operation by singlet oxygen) 

2ml of ethanol solutions of 0.1 mM methylene BURE was added to 2ml of n-hexane-2-propanol 
(1:1) v/v solutions of 0.1M methyl linoleate, and the fluorescent light was irradiated. With time, 
10micro of this reaction solution I was taken, and, therefore, the content of methyl linoleate 
hydroperoxide was measured to the high speed liquid chromatography (control plot), on the other 
hand, the matter which authorizes antioxidative activity beforehand was added to 2ml of n- 
hexane-2-propanol (1:1) v/v solutions of 0.1 M methyl linoleate, after carrying out by having 
obtained with ** and dissolving, 2ml of ethanol solutions of a 0.1 mM methylene blue was added, 
and the fluorescent light was irradiated. Therefore, the content of methyl linoleate hydroperoxide 
was similarly measured to the high speed liquid chromatography, and peroxidation depressant 
action was authorized as compared with the control plot. The depressant action of the new 
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carotinoid 1, the lycopene, Lodopin, DEHIDORO Lodopin, and the peroxidation reaction of 
75micro (the last concentration of a specimen material [ in / in concentration / the above- 
mentioned system of reaction ]) of each M of beta carotene was shown in ( drawing 7 ). The new 
carotinoid 1 and lycopene which it is in ** and to solve, Lodopin, and DEHIDORO Lodopin 
controlled this peroxidation reaction for all strongly also from ( drawing 7 ). 
[0033]. 

[Tinting-strength trial] The tinting-strength trial as follows was performed using the extract 
extract of the clear purplish red color obtained here. When extract extract 0.5mg of a purplish 
red color was dissolved in ether 2ml, this solution showed the color tone of 5R5/1 0 with the 
Munsell chromaticity. When the above-mentioned solution was air-dried after ********** in the 
white filter paper, this filter paper was dyed the color tone of 5R5/10-5R5/8 in the Munsell 
chromaticity. Most decoloring was not accepted even if it rinsed this filter paper. Next, after 
dissolving extract extract 0.5mg of a purplish red color in ether ethanol (1:1) 2ml, in addition to 
10ml of Tween20 (trade name: surfactant) water solutions, it stirred 0.5%, and when this solution 
was added to 40ml of purified water, this purified water was further colored the color tone of 
5R5/10-5R5/8 with the Munsell chromaticity. the tinting strength in which the extract extract 
obtained here was excellent from the above test result — **** — it can check that it is. 
[0034] 

[Effect of the Invention] According to this invention, the new anti-oxidant list in which safety 
has the antioxidation activity which was excellent in the high natural origin can be provided with 
a new coloring agent as shown also in the example. And the new anti-oxidant offered by this 
invention Of course, since it can also be used combining the various anti-oxidants of the existing 
natural origin, that it can be used independently It becomes possible to construct the various 
formulas according to each object, such as food, drugs, and cosmetics. Moreover, of course, 
since it can also be used combining the various coloring agents of the existing natural origin, it 
becomes possible to make the color which is rich in various change appear of the ability to also 
use independently the new coloring agent offered by this invention. Moreover, since mass culture 
can perform easily the biomass used for this invention by low cost, it can obtain each specified 
substance comparatively cheaply. Therefore, it can be said that the industrial availability of this 
invention is very large. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The ultraviolet-visible-region absorption (UV-VIS) spectrum of the new carotinoid 1 
concerning this invention. 

[Drawing 2] The electron impact mass spectrum of the new carotinoid 1 concerning this 
invention. 

[Drawing 3] The hydrogen nuclear-magnetic-resonance spectrum of the new carotinoid 1 
concerning this invention (1 H-NMR). 
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[Drawing 4] The two-dimensional NMR spectrum of the new carotinoid 1 concerning this 
invention. 

[Drawing 5] The graph which shows the depressant action to the peroxidation reaction of the 

methyl linoleate guided by the lipophilicity radical generating agent AMVN. 

["Drawing 6] The graph which shows the depressant action to the peroxidation reaction of the 

methyl linoleate guided by the lipophilicity radical generating agent AMVN. 

["Drawing 7] The graph which shows the depressant action to the peroxidation reaction of the 

methyl linoleate by the singlet oxygen guided by the photochemical reaction of a methylene blue. 

[Description of Notations] 
Nothing. 
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3.1n the drawings, any words are not translated. 



DRAWINGS 
[Drawing 1] 
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[ Drawing 3 ] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 

30 




[Translation done.] 



fi!e://F:¥JP^A-H08-239658.htm 



2007/12/27 



ci9)5*a»iftT (j p) 



(12) & m 4t rr & $i (a) 



#1^8-239658 

(43)&HB ¥^8^(1996) 9^17B 



(SOIntCl. 6 

C09K 15/34 

C 0 9 B 61/00 

C0 9K 15/04 

C 1 2 P 23/00 

// (C 1 2 P 23/00 



F I 

C 0 9 K 15/34 

C09B 61/00 

C0 9K 15/04 

C 1 2 P 23/00 



(21)fflS#^ 


#^¥7-83103 


(70 tarn A 


000002336 










(22)ffi^B 


7 ^(1995) 333B 










(72)^HJ# 










&1C^WiP¥itBI*^38J1455#ilS 






(72)^BJ# 










2 TS 5 #51 -301^ 








&m mm 
































ftJWHSWWKfjfe 2 T@ 9 - 9 






(72)fg9J# 










A«aM;iiumsii@iBi 8-10 



(54) umo&m mnmm*hz)jjnT/'( k**x**, tuMHUtcte*&tt 
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l 6 6) ti^^mtm'&^-oiju^ j -i P**x* 

FDD Ht!>*#*. 
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* [fti] 



CHO 



H3C0 




OCH, 



[ft 2] 





[ft 3] 



[ft4] 



TS^stis, tt»ft»ttS<bc>*«*ngv-f Hi (ft; 
1) , Ud^> (ft 2) , oHt:> (ft 3) RtfrtH 
nnHtf> (ft4) ©S^©— ^JK±S:S*-r-5n3 HA 

XL 

[»^2] «f*aiic«©DH/t^^-*tjR-r* 

[tt&S 3] m&g 1 E«©a HA^^-MfcJS-T* 

mmu?-/-( hi. 

[1**914] M$« 1 Eton FW^-ICItS 

[»#55] W^lBfcOoF/^^HRfcR-r* 
fflS£*«&&£^TfflfflLTfcSftffiftffitt£fco 40 
DHbf>„ . 

[ifjf^ 6] 1 Wffiou HA'i^-JgtcJg-r* 

=t\l Hdd Htf>. 

[i*S8] USB 3 E«©*r»* D ? y F 1 

Sft&ftJW. 50 



T-setKftso. 

[»*JB11] -ll*B6IB«©5*kFnDFtr>S* 

irnxm 1 2 ] rnxm 2 f3«©£x&ftste£ d 

9V-f F£*x*X*»Sfc**fi». 
[0 0 0 1] 

^*x^«t Damans, ftitasnsAnfy-f 

H Ctt"FlfJII*ny/-f HlfcV»5) . U3-^>. DH 
fcr>S^xt Hdd Ht?>itB8f5. *RHK:ff*ffflfe 

5V-thi> d Htr>R^xfc hdd Htr> 

tt*©«nfc*i*ft^ £*-rs E £ * £ ftMMba& V 

xm^zctw-vg*. ae.crtie>©x^xap-t>^ 

©4Wfr»^< WAIT?** 
[0 0 0 2] 

[«*Oft*tW«i«] fE*J:D. AS. EHIS,, ftfi 

XV— ;i/ (BHA) ^MHo*->JK-jH> 
(BHT) fc£©-&jaaft«fldBH. *©5fe*ttOB*»6 
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[0 0 0 3] L*»t>. «tta*lcJ:9£#i*ilc£j*TS 

ifiatewaaa©*^ %%>is.£(Dmm\zfc 
tc * it sfrtaflsttfc m mmm zizm? z mm. t v 

[0 0 0 4] Lj&»Lfcj&»S. ^«S**a)*t»fl:3Wtt7^ 

«aft»flsa9*iavi«L/ v ^n^noaasairr*** 
[0005] fta, fl2»fflt?cffltJ 

[0 0 0 6] ft£j£aa&ffi^T*ffl«jS£ 

n-rv»s. sp^. 

2-7 0 7 9^8CHnFv'ai5HW # 
(Rh odop s eudomonas ) Jg, oFXfcfD 
?A ( Rhodosplri 1 1 urn ) IR^n?? 
>7A ( Chr oma t i urn ) RjfcSSfM Jl^XStt^ 
R***fi*a*HjftSnT$3»3, #&B84 7-7 

9 5 4f&a»:ttDH>'a>51<W #7 'X^X 
( Rhodops eu — domonas capsul 
a t u s : f&IWM^f£8 7 9f) »f,af*y > 
5 0 JfSSW, ftftBH 5 6-3 42 7 8^*C'tt 
Mi#il5 3.t:#y>Ql 0^f5ftW^$nx^ 
•5. 50 
[0 0 0 7] 

mwifiMfrLZofrzwkm) aa©ao. £■&, m 
#©si«fc»ai*K:»s»^©aRiws5v»#. ?we. * 

[0008] ifc, att. 3uaanT^*5fe£tt«*av» 

[0 0 0 9] ±GBnajftK:e*. 5ft£tt# 

»ir^«s*©««iftafcai&tfK:«a*fi»tf**«.& 
LT«tt saa#&©aa ^s«Mgia<b-r 
■5. *aa**tt. iffiKBtarifrafeftic. 

[0 0 10] 50 
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[WB€«f*r*fc»©^a] wisftaflSiaBtt, #© 

[oo 1 13 0$, *aati. nhv^^-icits 
ftaftsttsfe^nyy-r pa*a*&*aa*«a 
nTaaibfca:aflsstts i b-3*D?y-f f^#x* 
x, □F^^-afcar«>a«ftett*t>^*n3 i y 
-r Ffeaa*6*a««effl^Tttfljbfcfta<wstt* 
to*ogv-f F**x^x*fflmatuT«a««€ 
ffl^Taaib&aa^D^y-f fi. ua^, ohk 

>&tfxk F n d F tr>T*S. 
[0 0 1 23 *3B?I!H:. ±ffi*D?y^ F**X 

*X, *»*n^y-f HI, 'J3^>. nFfcf>Rtfx 

t fdd Fi;>*«a«»tr*siafl:aTr**. 

[0 0 13] *fc. *»9itt, -tCttafcSttS'bO* 
[0 0 14] PFA^^-SIC«-r-5 

«aftsttst>^*n^/-f F^aas*«u 
6atfn**a«araifflb. Kttm^^s^-rs^t 

^Sfc5ft$fc?£tt£*>-3;*jn?V'f F^frx^x, a 
FA?*-JSlcJITSftafc^tt£fc^ngV'f Fi 

g«£««u &a#&*^y-jk x^y-;k aa 

>Tr»m-j'**ft7f>^S'a>fcaa-r*!it35»6ia:* 
u n^x d F/x^^-afcar*ttaft«tt*%>^* 
n^y-f H*aa*«au aa^s**/-^ x* 
y -;k aax^uxttT-fe p sgtfft5*&i£ii 
-ramu aauiaeaau aaaa*>"j*^;w^ 

□ Vh^7 7w-tCi0^iiIL-T3 0X5?X5VkX— t- 
A- ■ n -A**>-fl(fait«*675?i'3 >S:Sffi-r 
SJri^SfcSnFhfX D FA'^^-SlCS-r-Staa 

*/—)],, x^y-jk aax5\>ioui:7-fe F>a>ss 
»in**a»aT?»Hiu, t£»£ti&£®i£u Kig^ft 

Si'U*yjVi'n'7h^7-f-i:J:0»IbT4 0% 

v?X?Jl/X— • n-^-y->T^m-T5S§fe75^ 

o F/N^^-StcS-r^laa^SttSrfe^Tja^/'f F 
7-C-tCiO^HbT5 0 %i?3L3-)V3L-y-)V ■ n 

**>T»ai-r**67 5*^3>«:a«-r*::t3&>6 

[0 0 15] ±E*J!!8l:6fJ5n KAJ^-ICjlt 
^mk^^^tiu^J^ F^Sa©A^«tt, n 
F/ti7^— ^yvjL^^X ( Rhodobacter 
cupsulatus : ATCC1 1 1 66) T?& 
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[0016] wz, *&w<Dmf&z^\zwtL<mw? 

Wffl#^»34 7- 7 9 5 4 fc^-a 
T, *»K*«««3WffA*. «i«YPS*« [» 
gX^XO. 3%, #U^7 p h>0. 3%, MgS0 4 
• 7H"2 O 0. 0 5%, CaC 1 2 0.0 3 %KX* 
**Sfc**« (pH7. 4) ] 3ot:> m4 

[0 0 17] «#*v6|(»ft»ttSt ) o*D5 i y-f H*- 

[ooi8] s^^ttmLfc±ia^D5 i y-r f**x 

*X*6««*nyy-f Fl\ Uj^oFK^Rtf 

D7h^77^-[:^4 0%yXf;VX-fih n- 
^>TS(iJt5«fi7x7^^3 U D^>, 
□ FfcfX 5 s t HDD Ktf>^n^n5%xX^;Wx 
-xJP ■ n -s\*D->, 3 0 %i?x.9')VX—7 L )V • n - 
'V^rU* >, 5 0 % yXf^X-f^ • n - >Ti§ 
ffl-T 5 *feCD ? ? >? > a > SritfiTT •* !1 1 \Z «k o T# 6 

[0019] mmtiu^y-i h i tt**-w««»JK 

(UV-V I S) hJV (HI) , Xl/i? HD>-f 

>7t^ hTXX^ (E I -MS) (02) % 
&&^#«SX^F;i/ 0 H-NMR) (03) StX2 
^tgNMRX^HP (04) l:iDt©IlS13- 
^>X-1, 1' -^*F*->-3, 4. 3' , 4' 
h7TfcHP~l, 2, 1' p 2* -fh7/WHD- 

r, r-*nf>-2 0-7-;KiUPAC««S] 

[0 0 2 0] aT^«ra*n?/-f F 

UV-VIS (ether) 331, 386, 5 
14nm, EI -MS m/z 6 1 0. 4 4 3 8 

( [M] + , C 4 2 H 5 s Oa , for610. 443 
3), 5 8 4, 4 7 9, 4 4 0, 3 8 6, 7 3, 1 H- 
NMR (CDCh) 6 1. 16 (12 H, s), 1. 
9 4 (6 H, s) , 2. 0 2 (3 H, s) , 2. 0 4 

(3H, s) , 2. 0 6 (3H, s) , 2. 3 3 (4 
H, d, 7. 5) , 5. 7 5 (1H, d t , 15, 7. 
5) , 5. 7 6 (1 H, d t, 1 5, 7. 5) , 6. 1 
3 (2H, d, 1 1) , 6. 1 7 (2H, d, 15), 
6. 22 (1H, d, 11), 6. 26 (1H, d, 1 
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1), 6. 3 5 (1 H, dm, 1 1) , 6. 3 7 (2 
H, d, 1 5) , 6. 4 2 (1 H, d, 1 5) , 6. 5 

5 (1H, d, 15. 5) , 6. 6 7 (2H, dd, 1 

5. 5, 1 1) , 6. 8 2 (1 H, d d, 1 5. 5, 1 
1 ) , 6 . 8 9 ( 1 H, m) , 7. 0 9 ( 1 H, m) , 
9. 5 6 (1H, d, 2) . 

[0 0 2 1] *JM!C«U3^ DHe>Jtf7t 
FDD Ffcf>flDH5£ttUV-V I S> E I -MSRtP 

H-NMRX^i? FjUfcioTfrofc. 
10 [0 0 2 2] Un^x DFtf>R^xt:FanFtf> 

<Z)^Jte«ttfltSKTfc^"r. Un^>UV-VIS (e 
ther) 43 0, 469, 499, EI -MS m/ 

z 5 3 6 ( [M] + Ca o H 5 6 ) , 1 H-NMR 
(CDC 1 3 ) <5 1. 62 (6H, d, 2), 1. 69 
(6H, s) , 1. 8 2 (6H, s) , 1. 9 7(12 

H, s) ,2.12 (8 H, d, 7. 5) , 5. 1 2 
(2H, m) , 5. 9 5 (2H, d, 11), 6. 18 
(2H, d, 11), 6. 2 5 (4H, d, 15), 

6. 3 5 (2H, d, 1 5) , 6. 49 (4H, d d, 
20 1 5, 1 1) , 6. 6 5 (2H, m) . 

[0 0 2 3] DFtf>UV-VIS (ether) 43 

0, 4 6 9, 4 9 9, EI-MS m/z554 
( [M] + , C 4 o H 5 8 O) , 1 H-NMR (CDC 
Is) 6 1. 23 (6 H, s) , 1. 50 (4 H, 
m) , i. 6 2 (3 H, d, 1. 5) , 1. 6 9(3 
H, s) , 1. 8 2 (3H, s) , 1. 9 6 ( 1 2 H, 
s) , 2. 12 (6H, m) , 5. 11 ( 1 H, m) , 
5. 9 5 (1H, d, 1 1) , 6. 0 4 ( 1 H, d, 1 
1) , 6. 1 8 (1H, d, 1 1) , 6. 2 3 (4H, 

30 m) , 6. 2 5 (2H, d, 15), 6. 3 5 (2H, 
d, 15), 6. 4 9 (2 H, d d, 15, 11), 
6.6 3 (2H, m) . 

[0 0 2 4] xt F D D F tf >U V — VIS (ethe 
r) 4 5 3, 4 8 0, 5 1 3, EI-MS m/z5 5 
2 ( [M] + , C 4 o H s 6 O) , 1 H-NMR (CD 
C 1 3 ) 6 1. 2 3 (6H, s) , 1. 6 2 (3H, 
d, 2) , 1. 6 9 (3 H, s) , 1. 8 2 (3 H, 
s) , 1. 9 3 (3H, s) , 1. 9 7 (9H, s) , 

1. 9 8 (3 H, s) , 2. 1 2 (2 H, d, 7. 
40 5) , 2. 3 1 (2H, d, 7. 5), 5. 12 (1 

H, m) , 5. 7 5 (1 H, d t, 15, 7. 5) , 
5. 9 5 (1H, d, 11), 6. 0 4 ( 1 H, d, 1 
1) , 6. 1 3 (1 H, d, 1 1) , 6. 1 8 (1H, 
d, 1 1) , 6. 2 1 (1 H, d, 1 5) , 6. 2 3 
(2H, m) , 6. 2 5 ( 1 H, d, 15), 6. 3 5 
(1H, d, 1 5. 5) , 6. 3 8 (1H, d, 1 5. 
5) , 6. 4 9 (2H, d d, 1 5. 5, 11), 6. 

6 0 (2 H, d d, 1 5. 5, 1 1) , 6. 6 3 (2 
H, m) . 

so [002 5] *&w\z&zmttitm&$:h-D*nT;'f 
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>Rtfxfc Fdd FfcTMi. 7^3jHf>84>h37i 
[0 0 2 63 *&. *^Bj{c#5ft^bSttS: ! b^n 

*©«ffl»!Rfc«koT, *fi»iLTfllV> 
•5. 

[0 0 2 7] **WKffSfriafldStt*«>^«r»*ng l 10 
7-TFl> 'Jd^X D Ftf>Rtfxt HUP FH>tt 

[0 0 2 8] **!Wfcff*«afldSttSt>'3*n 
[0 0 2 9] 

<»«©**) YPSSi [SSI+XO. 3%, #U 
^7°F>0. 3%, MgS04 • 7H 2 O 0. 05 2? 
%, CaC 1 2 0. 0 3%. pH7. 4] T?#|R*t 
T> 3 0t, 4 8^1L!fct, 9 5 0 0 r pm, 5 

[0 0 3 0] (ftKJHSttttltoaiB) n 
A^a7?X»I*6 0 g£7-feh>5 OOOmlT 

EE«aiu*eo5Ksax^^ 1 o g<£#fc. £©aajx 

^7.*iES3 cmftS 3 0 cmOi''J*y;W5A^n 
• n-^t>T»Hllft;*fi75i''>3>S. * 

ragW;. r^C^fiftBliUV-VIS, EI 

'Jri^>£:|5]£T$fc. 3 0%-/IfJH-fJl' • n - 

^y7>^ffliLT2 0%yi7DD^^> - 7"fe h 

fibfet. 3 7 < CT-^JEig^LT*fe<g3M2 Omg£i 
fc. luCifcMtfttUV-VIS, E I -MS43 
i^ 1 H-NMRX^ h)UDMtiiM%:frt>. DHfcf> 
4 0 %v>X3^X-5Ml/ • n -^-y-> 

Sl!£ffii:lT2 0%yi'DD/^> • yth^h'J^ 

3 7"CTMffiSaSLT^fifeS5mg*#fc. 
ic^fc^e^HSi^n^y-f FTUV-V I S. E 

I -MS&£W H-NMRX^ F^WgPflr&^S 50 
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■€•©«:££ 1 3 -->X- 1, 1 ' -v* F*v- 3, 
4. 3' , 4' -fh5ftHD-l, 2, 1' , 2' 
-ff-7/WHD-r, r-*Df>-20 -7— ;ut 
fcjgbfc. 5 0Xi?I?JH-f;i'. n-^t>TS 

gffitUT2 0%y?DD^^> - 7-fehxh'JJKCi 
'**3**#i^nThif97-<-K:J:oTlll«Lfc«. 3 
7 < CT«JE)giNILT^e*H2 OmgSiL CCICf 
fcifitSftUV-VIS. EI-MSfiitf' H-N 
MR*^MU©#P*r»*a>S. ftHnnHK>tH 

[0 0 3 1] (SfflMbiStt©*}© 
A. IM^tt7V'ft;-&tlAMVN : 2, 2* - a z o b i 
s (2, 4-dimethylvaleronitri 

i e) iziivTnmznz') ;—)v&*? L )v<Di&fflt&. 

flgK©a&ft#liWf£ffl) 0. lM'jy-JHI^fWn 
--\=^-tf->- 2--fUi\J—)\, (1 : 1) v/vjg&l 
m 1 l: 1 0 0 mM AMVNCn-\^ft>ii8i0. 1 
m 1 *Jnit3tetT. 3 7tT»t5l/5:*^^>^ 

Fn/V-:fr*5'F©**SWJ£l/fc OffiRK) . — * 
0. 1 M'J / -M^f - AW>- 2 - yo^ 

(1:1) v/v*«fca&*»t;»a«flrf>fttt 

£T*4Mlfc^b5#nM>*=L^-hLfc«. AM 

4f 5 -C <fc D U / -JHtt^^t F cm-:**-> F 

bfc. (I2 5) iCfrSI^ClfV-f Fl©7 0 0 U M, 1 
7 5/iM, 8 7(tM, 4 3 p.M mm\t±ft.fc!&mz%: 

^bfc. •r**n'3v-f h i \mm&wmzmmtKfe 

ZmMlstz.. II; 7 0 0 MMTttffi®S{b«3©£j*£K© 
/i^tjfc. (E6) fc«f»*n?/-f Hi. Un^>, 
DHfc!>, ft Hod Ffc!>S.tf 0 -Tjo^©^-*!^ 
ni 5 0 uM («flEtt±CS*:3Rlc»VtS«[tt«m©« 
t**ft) T©±e«BfcErt:©»*!ftUB«*U&. 9rM 

fcr>ttir»rnfcC©»KfcE«*5l<»HHb&. SJSK 

j&6 omzmiz-ztmm.* 1 o o % t L/t-en^nwts 

*KT©»ftfl:«**ifc»4, i3-*D5 1 > (4 5%) . 

mm* of; -f f i (io%), u (io%) , 

□ HfcT> (8%) . xth*DDFfcT> (9%) T*9, 
F*t/5-*D?>lC< e.'<4~5f&JJiS^^v-7v ! 
[0 0 3 2] B. y?U>^JU-©^b^RS:iCi-DT 

(-m.jmmz&zmLtt®i±i£m) 
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0. lM'J/-;i/K^5 L ;U©n-^-y->-2-7 p n^ 
J-)V (1 : 1) v/vjg^2m 1 iZO. lmMW 

fc. g^nc. h©e***i o /* i mmm 

-**">KO**t«ftbfc-(»iiaK) . -#0. 1M 
'jy-^fMn-^»>- 2 -^n/t/— 
(1:1) v/vS12mll;i *&)5»D»SlfflMbaft 
«3rr«*»*10A«i5WtiPU«;«, 0. lmM* 
^>7;W-©x*/-;Wg*2in 1 &tt*.tt3ftB&M 

KK£^L)M4H»MfMttt«l/fc. (17) Kgf 

££XK*w&iHMM0*tta£) ^©sgiftEJs© 

WffiWffl^bfc. (07) 38»6>bM3&>!tec:t<, frflt 
[0 0 3 3] 

I+XO. 5mg£X— f;l'2m lfcjSflPUft iH^SE 
V >t^MT 5 R 5 / 1 0 ©feUS:^ L-fc. ± 

»iffittT>-t JWfeftT 5R5/10-5R5/8 ©fill 

tlfcfrotzo <fcl£, i^fiCiffll^XO. 5mg£x 
-^JP- X^y-JW (1:1) 2ml(C^Lfc^. 
0. 5 %Twe e n 2 0 (i§ig.£ : #®Stt?P!l) 
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